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57 ABSTRACT 
A multi-way change-over switch which is compact 
with a reduced number of parts and is improved in 
operability. The multi-way change-over switch com 
prises a manually operable lever, a rotary slider sup 
porting the manually operable lever for rocking motion 
thereon and connected for integral rotation by rotation 
of the manually operable lever, a rotary switch mecha 
nism having a plurality of contacts which are changed 
over by rotation of the rotary slider, a slide switch 
mechanism connected to be slidably moved in a linear 
direction to change over a plurality of contacts thereof 
by rocking motion of the manually operable lever, and 
a controlling mechanism for controlling a direction of 
sliding movement of a slider of the slide switch mecha 
nism. The manually operable lever can be tilted and 
rotated to operate the slide switch mechanism and the 
rotary switch mechanism, respectively, to achieve vari 
ous switching operations. 

4. Claims, 6 Drawing Sheets 
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1. 

MULTI-WAY CHANGE-OVER ROTARY AND 
SLIDE SWITCH 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a multi-way change-over 

switch, and more particularly to a multi-way change 
over switch wherein a manually operable lever sup 
ported for rocking motion is tilted in a direction to 
selectively turn a plurality of switch elements on. 

2. Description of the Prior Art 
A multi-way change-over switch of the type men 

tioned is used, for example, as a mirror switch for re 
motely operating a mirror provided on a body of an 
automobile from a driver's seat with a driving force of 
a nOtO. e 

An exemplary one of such multi-way change-over 
switches is disclosed, for example, in Japanese Utility 
Model Publication No. 56-20904. The conventional 
multi-way change-over switch is shown in FIGS. 5(a) 
and 5(b). 

Referring to FIGS. 5(a) and 5(b), the multi-way 
change-over switch shown includes an insulator case 
body 1, and a lower common terminal 2 secured to the 
bottom of the insulator case body 1. The lower common 
terminal 2 has four lead wire connecting portions 2a 
which extend downwardly through and from the bot 
tom of the insulator case body 1. An upper common 
terminal 3 is disposed in an upper opening of the insula 
tor case body 1 in an opposing relationship to the lower 
common contact 2. The upper common terminal 3 has a 
lead wire contact connecting portion 3a which extends 
downwardly through and from the bottom of the insu 
lator case body 1. 
An upper operating base 4 and a lower operating base 

5 are disposed for parallel movement in an opposing 
relationship to each other on opposing faces of the com 
mon terminals 3 and 2, respectively. A motion transmit 
ting means 6 is interposed between the operating bases 
4 and 5 for moving, when one of the operating bases 4 
and 5 is moved in one direction, the other operating 
base 5 or 4 in the opposite direction. The motion trans 
mitting means 6 includes four racks 7a integrally formed 
in a square arrangement along four sides on a lower face 
of the upper operating base 4, another four racks 8a 
integrally formed on an upper face of the lower operat 
ing base 5 in an opposing relationship to the racks 7a of 
the upper operating base 4, a floating pinion support 
member accommodated for movement between the 
operating bases 4 and 5 and having four pinion shafts 9a 
extending in a cross-like arrangement thereform, and 
four pinions 11a loosely fitted on the pinion shafts 9a 
and held in meshing engagement between individual 
opposing ones of the racks 8a and 9a. 
Four change-over terminals 12a having an L-shaped 

section in plan are disposed uprightly along four angu 
lar corners of an inner wall of the insulator case body 1. 

. Each of the change-over terminals 12a has a lead wire 
connecting portion 13a extending downwardly through 
and from the bottom of the insulator case body 1. A pair 
of contact elements 14 and 15 are fitted on the upper 
and lower operating bases 4 and 5 and normally held in 
contacting engagement with the lower and upper com 
mon terminals 3 and 2, respectively. Each of the contact 
elements 14 and 15 is bent downwardly or upwardly at 
four side portions thereof and extends downwardly 
along four side faces of the upper or lower operating 
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2 
base 4 or 5 to form contact portions such that, when the 
operating base 4 or 5 is moved in one direction, one of 
the contact portions of the contact element 14 or 15 is 
brought into contact with an opposing one of the 
change-over terminals 12. 
A manually operable lever supporting member 17 is 

secured to a lid member 16 disposed on the insulating 
case body 1, and a lower end portion of a manually 
operable lever 18 extends through a through-hole 17a 
perforated at the center of the supporting member 17. 
The manually operable lever 18 has four supporting 
projections 19 formed at a vertically mid portion 
thereof. The supporting projections 19 extend laterally 
in a cross-like arrangement from the manually operable 
lever 18 and are received on an upper face of the sup 
porting member 17. The support member 17 further has 
four supporting slits formed in a cross-like arrangement 
in plan around the through-hole 17a, and the supporting 
projections 19 of the manually operable lever 18 are 
individually fitted in the supporting slits of the support 
member 17 to prevent the manually operable lever 18 
from rotating around its axis. An E-shaped snap ring 20 
is Snapped at a location a little above the lower end of 
the manually operable lever 18, and a helical spring 21 
having a tapered shape in side elevation is interposed 
between the E-shaped snap ring 20 and a lower face of 
the supporting member 17 to normally urge the manu 
ally operable lever 18 to assume an upright position 
with respect to the supporting member 17. 
By the way, with such conventional multi-way 

change-over switch, the manually operable lever 18 is 
supported for rocking motion in four perpendicular 
directions, and a mirror is driven to move in one of four 
directions, for example, upward, downward, leftward 
and rightward directions, in accordance with a direc 
tion in which the manually operable lever 18 is tilted. 
Accordingly, when one of two left and right mirrors is 
to be operated, such mirror must be selected, and to this 
end, a slide switch is provided separately. This requires 
an additional part and an additional space for the part. 
Besides, when the other mirror is to be selected, a finger 
is removed from the manually operable lever 18 once, 
and then, after such selection is made, the finger is re 
turned to the manually operable lever 18 to operate the 
latter again. A cumbersome manual operation is thus 
required. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
multi-way change-over switch which is compact with a 
reduced number of parts and is improved in operability. 

In order to attain the object, according to the present 
invention, there is provided a multi-way change-over 
switch which comprises a manually operable lever, a 
rotary slider supporting the manually operable lever for 
rocking motion thereon and connected for integral rota 
tion by rotation of the manually operable lever, a rotary 
switch mechanism having a plurality of contacts which 
are changed over by rotation of the rotary slider, a slide 
switch mechanism connected to be slidably moved in a 
linear direction to change over a plurality of contacts 
thereof by rocking motion of the manually operable 
lever, and a controlling mechanism for controlling a 
direction of sliding movement of a slider of the slide 
switch mechanism. 
With the multi-way change-over switch, the manu 

ally operable lever can be tilted to operate the slide 
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switch mechanism. On the other hand, when the manu 
ally operable lever is rotated around its axis, the rotary 
slider connected for integral rotation with the manually 
operable lever is rotated to operate the rotary switch 
mechanism. 
By suitably rotating and/or tilting the manually oper 

able lever, various switching operations can be 
achieved in this manner. 
The multi-way change-over switch is thus compact in 

size with a reduced number of components and is im 
proved in operability. 
The above and other objects, features and advantages 

of the present invention will become apparent from the 
following description and the appended claims, taken in 
conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a vertical sectional view of a multi-way 

change-over switch showing a preferred embodiment 
of the present invention; 

FIG. 2 is a sectional view taken along line 2-2 of 
FIG. 1; 

FIG. 3 is a schematic view illustrating operation of a 
slider of the multi-way change-over switch of FIG. 1; 
FIG. 4 is a fragmentary perspective view of the mul 

ti-way change-over switch of FIG. 1; and 
FIGS. 5(a) and 5(b) are sectional views showing a 

conventional multi-way change-over switch. 
DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT 

Referring to FIGS. 1 to 4, there is shown a multi-way 
change-over switch to which the present invention is 
applied. The multi-way change-over switch shown 
includes a case 30 which is opened at the bottom 
thereof. The case 30 has a top wall 31 having a through 
hole 32 perforated at a central portion thereof. The 
through-hole 32 has a cross-like shape in plan and is 
expanded laterally outwardly at an upper portion 
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thereof. A cam section 33 is provided on a lower face of 40 
the top wall 31 and extends in an arc centered at the 
center of the through-hole 32. The can section 33 has 
three positioning portions 33a, 33b and 33c correspond 
ing respectively to a central position, a right position 
and a left position of a manually operable lever in rotat 
ing operation which will be hereinafter described. 
The multi-way change-over switch further includes a 

cover 34 for closing the open bottom of the case 30. The 
case 30 and the cover 34 are snap-coupled to each other 
to form an outer housing of the multi-way change-over 
switch. Five guide grooves 36 having a cross-like shape 
in plan are formed in a pentagonal arrangement on an 
upper face of a bottom wall 35 of the cover 34. A slider 
37 is placed on the bottom wall 35 of the cover 34 for 
movement in four perpendicular directions. In particu 
lar, five pins 38 are provided on a lower face of the 
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slider 37 and individually fitted for sliding movement in 
the guide grooves 36 of the bottom wall 35 of the cover 
34. The slider 37 further has a pair of openings 37a 
formed in an upper wall thereof, and a sliding element 
40 is accommodated in each of the openings 37a and 
normally urged by a coil spring 39 so that it is resiliently 
contacted with a lower face of a printed circuit board 41 
disposed above the slider 37. The printed circuit board 
41 is held in position between the lower end of the case 
30 and the upper end of the cover 34. The printed cir 
cuit board 41 has several change-over contacts 41a 
formed on a lower face thereof for providing four dif 
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4. 
ferent change-over conditions corresponding, for exam 
ple, to movements of a mirror in upward, downward, 
leftward and rightward directions. The sliding elements 
40 are disposed for sliding movement on the change 
over contacts 41a to effect changing over of the 
contacts. A slide switch mechanism is formed in this 
manner. The printed circuit board 41 has a through 
hole 42 perforated therein together with a pair of de 
tecting recesses while an engaging hole 43 is perforated 
in the upper wall of the slider 37. A manually operable 
lever 44 extends through the through-hole 42 of the 
printed circuit board 41 and is fitted at a lower end 
portion 45 thereof in the engaging hole 43 of the slider 
37 so that the slider 37 may be slidably moved by a 
tilting operation of the manually operable lever 44. 
A spacer 46 is fitted in the through-hole 42 of the 

printed circuit board 41 and has a through-hole 47 per 
forated therein. The spacer 46 further has a cylindrical 
portion 48 formed along a circumferential edge of the 
through-hole 47 on an upper face thereof and has a 
stopper element 49 formed adjacent the cylindrical 
portion 48. A rotary slider 50 is fitted for rotation on the 
cylindrical portion 48 of the spacer 46 and has a pair of 
accommodating portions 53 in each of which a sliding 
element 51 for receiving a coil spring 52 is accommo 
dated. The sliding elements 51 are normally urged up 
wardly by the coil springs 52 so that they are resiliently 
pressed against an upper face of the printed circuit 
board 41. Thus, the sliding elements 51 are slidably 
moved on a pair of arcuate change-over contacts 
formed on the upper face of the printed circuit board 41 
for providing change-over positions, for example, for 
alternative movement of a left-hand side mirror or a 
left-hand side mirror. A rotary switch mechanism is 
constructed in this manner. The rotary slider 50 has a 
through-hole formed therein through which the manu 
ally operable lever 44 extends. The rotary slider 50 
further has an upwardly opened bearing portion 54 of a 
square box-like shape formed around an upper opening 
of the through-hole on an upper face thereof. The ro 
tary slider 50 has an additional accommodating portion 
57 in which a steel ball 55 for the click stopping and a 
coil spring 56 are accommodated. The steel ball 55 is 
normally urged upwardly by the coil spring 56 into 
resilient contact with the cam portion 33 of the case 30, 
thereby constituting a click stop mechanism. 
The manually operable lever 44 has a generally bar 

like shape, and a flange portion 58 having an octagonal 
outer periphery is provided at a vertically mid portion 
of the manually operable lever 44. The flange portion 58 
of the manually operable lever 44 is normally supported 
in the bearing portion 54 of the rotary slider 50. Since 
the outer periphery of the flange portion 58 has an 
octagonal shape (having eight summits) and the posi 
tioning portions 33a to 33c of the cam section 33 are 
disposed within an angular range of 45 degrees, when 
the manually operable lever 44 is manually rotated, one 
of the sides of the flange portion 58 may be engaged 
with the bearing portion 54 of the rotary slider 50 to 
provide a fulcrum. A conical coil spring 59 is interposed 
with its smaller diameter end portion directed down 
wardly between an upper face of the flange portion 58 
and the lower face of the top wall 31 of the case 30 to 
normally urge the flange portion 58 of the manually 
operable lever 44 downwardly toward the rotary slider 
50. 
The multi-way change-over switch further includes a 

lamp 60 fitted in the printed circuit board 41, a color cap 
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61 for covering the lamp 60, a light pipe 63 for passing 
therethrough and introducing light from the lamp 60 to 
project upon a location around the manually operable 
lever 44, a packing 62 disposed between the top wall 31 
of the case 30 and the light pipe 63, a plurality of con 
necting terminals 64 inserted in the printed circuit board 
41 for interconnecting the change-over contacts on the 
opposite faces of the printed circuit board 41, and a 
knob 65 fitted at the top end of the manually operable 
lever 44. 

Subsequently, operation of the multi-way change 
over switch of the embodiment will be described. 
When the manually operable lever 44 is at its neutral 

position indicated in solid lines in FIG. 1, the flange 
portion 58 of the manually operable lever 44 is resil 
iently pressed against the rotary slider 50 by the conical 
coil spring 59 so that the manually operable lever 44 
assumes such an upright position as shown in FIG. 1. In 
this instance, the guide pins 38 of the slider 37 are posi 
tioned at the cross points of the cross-shaped guide 
grooves 36 of the cover 34. Meanwhile, the steel ball 55 
of the click stop mechanism is positioned at its central 
position, that is, resiliently pressed against the central 
positioning portion 33a of the cam section 33 on the top 
wall 31 of the case 30 to retain the manually operable 
lever 44 at the position. 
Then, when the right-hand side mirror is to be oper 

ated, the knob 65 will be operated to rotate the manu 
ally operable lever 44 in the clockwise direction around 
its axis. Since the flange portion 58 of the manually 
operable lever 44 is fitted in the bearing portion 54 of 
the rotary slider 50, the rotary slider 50 which is sup 
ported for rotation in the cylindrical portion 48 of the 
spacer 46 is rotated in an integral relationship by the 
manually operable lever 44. Upon such rotational 
movement of the rotary slider 50, the sliding elements 
51 are slidably moved on the upper face of the printed 
circuit board 41 to effect changing over of the contacts. 
Upon such changing over, the steel ball 55 is slidably 
moved on the cam section 33 by rotation of the rotary 
slider 50 until it is engaged with and stopped at the 
positioning portion 33b of the cam portion 33 for the 
right position. Accordingly, the manually operable 
lever 44, which is connected for integral rotation with 
the rotary slider 50, is retained at the right position. 
Consequently, the right-hand side mirror is enabled to 
be driven subsequently. 
Then, when the right-hand side mirror is to be driven 

to move upwardly, a force acting in the direction indi 
cated by an arrow mark in FIG. 1 will be applied to the 
knob 65 of the manually operable lever 44 in the neutral 
position. Thereupon, a right side edge in FIG. 1 of the 
flange portion 58 of the manually operable lever 44 is 
engaged with the bearing portion 54, and the manually 
operable lever 44 is tilted rightwardly in FIG. 1 around 
a fulcrum provided by the right side edge of the flange 
portion 58 while contracting the coil spring 59. Upon 
such tilting motion of the manually operable lever 44, 
the lower end portion 45 of the manually operable lever 
44 is moved leftwardly as shown in phantom in FIG. 1 
so that the slider 37 held in engagement therewith is 
slidably moved leftwardly in FIG. 1. Upon such sliding 
movement of the slider 37, the sliding elements 40 on 
the upper face of the slider 37 are slidably moved on the 
change-over contacts 41a on the lower face of the 
printed circuit board 41 to change over the contacts. 
During the sliding movement of the slider 37, each of 
the guide pins 38 on the slider 37 is moved along a 
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6 
portion of a corresponding one of the cross-shaped 
guide grooves 36 from the cross point of the guide 
groove 36 (refer to FIG. 3). Consequently, the motor is 
energized to move the mirror upwardly. 
Then, after completion of adjustment of the mirror, 

the force upon the manually operable lever 44 will be 
cancelled. Consequently, the manually operable lever 
44 is moved reversely back to the neutral position 
shown in FIG. 1 by the urging force of the coil spring 
59. Simultaneously, the slider 37 is returned to its origi 
nal position. 

It is to be noted that, when the right-hand side mirror 
is to be moved downwardly, rightwardly or leftwardly, 
the manually operable to lever 44 is manually tilted in a 
corresponding direction similarly as described above. 
On the other hand, when the left-hand side mirror is to 
be driven, the manually operable lever 44 is rotated 
reversely around its axis to engage the steel ball 55 with 
the positioning portion 33c of the cam section 33 on the 
case 30 for the left position to effect changing over of 
the contacts. 
With the multi-way change-over switch of the em 

bodiment described above, since it comprises the manu 
ally operable lever 44, the rotary slider 50 supporting 
the manually operable lever 44 for rocking motion 
thereon and connected for integral rotation by rotation 
of the manually operable lever 44, the rotary switch 
mechanism having the plurality of contacts which are 
changed over by rotation of the rotary slider 50, the 
slide switch mechanism connected to be slidably moved 
in a linear direction to change over the plurality of 
contacts thereof by rocking motion of the manually 
operable lever 44, and the controlling mechanism for 
controlling a direction of sliding movement of the slider 
37 of the slide switch mechanism, the manually operable 
lever 44 can be tilted and/or rotated and can achieve 
various switching operations in accordance with such 
tilting and rotating movements. Further, the multi-way 
change-over switch can be made compact with the 
number of components reduced and can be improved in 
operability. 

Further, since the conical coil spring 59 is used for 
the returning operation of the manually operable lever 
44, the manually operable lever 44 can be returned to its 
neutral position only by means of the coil spring 59 
without additional provision of a separate coil spring 
for the returning movement, for example, on the slider 
37. 

Besides, since the outer periphery of the flange por 
tion 58 of the manually operable lever 44 is formed in an 
octagonal shape, one of the sides of the flange portion 
58 acts as a fulcrum, and accordingly, even if the manu 
ally operable lever 44 is manually rotated around its axis 
and then tilted, such operation can be carried out stably. 

In addition, since the change-over contacts are 
formed and the rotary slider 50 and the slider 37 are 
disposed on the opposite faces of the printed circuit 
board 41, the printed circuit board 41 can be reduced in 
amount of use and also in spacing. Further, since the 
rotary slider 50 and the slider 37 are operated separately 
from each other, a changing over operation can be 
achieved with certainty without being influenced by 
operation of the other element. Due to such construc 
tion as described above, it is possible to manually rotate 
the manually operable lever 44 around its axis while the 
manually operable lever 44 is held in a tilted condition, 
and the multi-way changeable switch can cope with 
various switching operations. 
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What is claimed is: 
1. A multi-way change-over switch, comprising: 
a manually operable lever having first and second 

a 

ends, said lever including a planar protrusion posi 
tioned intermediate said first and second ends; 
rotary slider including electrically conducting 
contacts, said rotary slider supporting said manu 
ally operable lever for rocking motion thereon, and 
said rotary slider further including a flange portion 
comprising a plurality of sides, wherein each side 
of said flange portion acts as a fulcrum with said 
planar protrusion of said manually operable lever, 
whereby rotation of said manually operable lever 
also rotates said rotary slider; 

a printed circuit board having a plurality of contacts 
on first and second sides of said printed circuit 
board and a through hole which allows passage of 
said manually operable lever, said printed circuit 
board supporting said rotary slider on said first 
side; 

a cover which supports said printed circuit board; 
a. 

and 
slide switch mechanism disposed between said 
printed circuit board and said cover, said slide 
switch mechanism including electrically conduc 
tive contacts supported in operative relationship 
with contacts on said second side of said printed 
circuit board, said slide switch mechanism further 
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8 
including means coupling said slide switch mecha 
nism to said manually operable lever; 

wherein rotation of said manually operable lever 
rotates said rotary slider over one group of said 
plurality of contacts on said first side of said circuit 
board and rocking of said manually operable lever 
slides said slide switch mechanism over another 
group of said plurality of contacts on said second 
side of said circuit board. 

2. The multi-way change-over switch of claim 1, 
wherein said slide switch mechanism comprises a plu 
rality of projections, and further wherein said cover has 
a plurality of guide grooves disposed therein, and fur 
ther wherein said projections are disposed in operative 
relationship with said grooves to thereby guide the 
sliding movement of said slide switch mechanism. 

3. The multi-way change-over switch of claim 1, 
wherein said switch further comprises a spring coupled 
to said manually operable lever for urging said manu 
ally operable lever to a neutral position. 

4. The multi-way change-over switch of claim 1, 
wherein said printed circuit board includes a lamp, and 
further wherein said multi-way change-over switch 
includes a light-transmitting means having one portion 
positioned adjacent to said lamp and another portion 
positioned to said manually operable lever for transmit 
ting light from said lamp onto said manually operable 
lever. 
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